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SEQUENCE LISTING 

<110> Schadt, Eric E. 

Monks, St:ephanie A. 

<120> COMPUTER SYSTEMS AND METHODS FOR 

INFERRING CASUALITY FROM CELLULAR CONSTITUENT ABUNDANCE DATA 



<13 0> 93 01-237-228 

<140> PCT/US2004/017754 
<141> 2004-0.6-04 

<150> To be Assigned 
<151> 2004-05-28 

<150> 60/497,470 
<151> 2003-08-21 

<150> 60/492,682 
<151> 2003-08-05 

<160> 24 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 572 
<212> PRT 

<213> homo sapiens polypeptide 
<220> 

<223> malic enzyme MEl 



<400> 1 

Met Glu Pro Glu 
1 

Leu Leu Thr Arg 

20 

Glu Glu Arg Gin 
35 

Asn Ser Gin Glu 
50 

Leu Asn Ser Asp 
65 

Arg Asn Glu Lys 

Phe Met Pro lie 

100 

Tyr Ser Leu Val 
115 

Asp Arg Gly His 
130 

lie Lys Ala lie 
145 

Asp Leu Gly Cys 

Tyr Thr Ala Cys 

180 

Leu Asp Val Gly 
195 



Ala Pro Arg Arg 
5 

Asn Pro His Leu 

Gin Leu Asn lie 

40 

lie Gin Val Leu 
55 

Phe Asp Arg Tyr 
70 

Leu Phe Tyr Arg 
85 

Val Tyr Thr Pro 

Phe Arg Lys Pro 

120 

lie Ala Ser Val 
135 

Val Val Thr Asp 
150 

Asn Gly Met Gly 
165 

Gly Gly Met Asn 

Thr Glu Asn Glu 

200 



Arg His Thr His 
10 

Asn Lys Asp Leu 
25 

His Gly Leu Leu 

Arg Val Val Lys 

60 

Leu Leu Leu Met 
75 

Val Leu Thr Ser 
90 

Thr Val Gly Leu 
105 

Arg Gly Leu Phe 

Leu Asn Ala Trp 

140 

Gly Glu Arg lie 
155 

lie Pro Val Gly 

170 

Pro Gin Glu Cys 
185 

Glu Leu Leu Lys 
Page 1 



Gin Arg Gly Tyr 
15 

Ala Phe Thr Leu 
30 

Pro Pro Ser Phe 
45 

Asn Phe Glu His 

Asp Leu Gin Asp 

80 

Asp lie Glu Lys 

95 

Ala Cys Gin Gin 
110 

lie Thr lie His 
125 

Pro Glu Asp Val 

Leu Gly Leu Gly 

160 

Lys Leu Ala Leu 
175 

Leu Pro Val lie 
190 

Asp Pro Leu Tyr 
205 



9301-237-228 Seqlist.txt 
lie Gly Leu Arg Gin Arg Arg Val Arg Gly Ser Glu Tyr Asp Asp Phe 

210 215 220 

Leu Asp Glu Phe Met Glu Ala Val Ser Ser Lys Tyr Gly Met Asn Cys 
225 230 235 240 

Leu lie Gin Phe Glu Asp Phe Ala Asn Val Asn Ala Phe Arg Leu Leu 

245 250 255 

Asn Lys Tyr Arg Asn Gin Tyr Cys Thr Phe Asn Asp Asp lie Gin Gly 

260 265 270 

Thr Ala Ser Val Ala Val Ala Gly Leu Leu Ala Ala Leu Arg lie Thr 

275 280 285 

Lys Asn Lys Leu Ser Asp Gin Thr lie Leu Phe Gin Gly Ala Gly Glu 

290 295 300 

Ala Ala Leu Gly lie Ala His Leu lie Val Met Ala Leu Glu Lys Glu 
305 310 315 320 

Gly Leu Pro Lys Glu Lys Ala lie Lys Lys lie Trp Leu Val Asp Ser 

325 330 335 

Lys Gly Leu lie Val Lys Gly Arg Ala Ser Leu Thr Gin Glu Lys Glu 

340 345 350 

Lys Phe Ala His Glu His Glu Glu Met Lys Asn Leu Glu Ala lie Val 

355 360 365 

Gin Glu lie Lys Pro Thr Ala Leu lie Gly Val Ala Ala lie Gly Gly 

370 375 380 

Ala Phe Ser Glu Gin lie Leu Lys Asp Met Ala Ala Phe Asn Glu TVrg 
385 390 395 400 

Pro lie lie Phe Ala Leu Ser Asn Pro Thr Ser Lys Ala Glu Cys Ser 

405 410 415 

Ala Glu Gin Cys Tyr Lys lie Thr Lys Gly Arg Ala lie Phe Ala Ser 

420 425 430 

Gly Ser Pro Phe Asp Pro Val Thr Leu Pro Asn Gly Gin Thr Leu Tyr 

435 440 445 

Pro Gly Gin Gly Asn Asn Ser Tyr Val Phe Pro Gly Val Ala Leu Gly 

450 455 460 

Val Val Ala Cys Gly Leu Arg Gin He Thr Asp Asn He Phe Leu Thr 
465 470 475 480 

Thr Ala Glu Val He Ala Gin Gin Val Ser Asp Lys His Leu Glu Glu 

485 490 495 

Gly Arg Leu Tyr Pro Pro Leu Asn Thr He Arg Asp Val Ser Leu Lys 

500 505 510 

He Ala Glu Lys He Val Lys Asp Ala Tyr Gin Glu Lys Thr Ala Thr 

515 520 525 

Val Tyr Pro Glu Pro Gin Asn Lys Glu Ala Phe Val Arg Ser Gin Met 

530 535 540 

Tyr Ser Thr Asp Tyr Asp Gin He Leu Pro Asp Cys Tyr Ser Trp Pro 
545 550 555 560 

Glu Glu Val Gin Lys He Gin Thr Lys Val Asp Gin 

565 570 



<210> 2 
<211> 572 
<212> PRT 

<213> mus musculus polypeptide 
<220> 

<223> Modi 
<400> 2 

Met Glu Pro Arg Ala Pro Arg Arg Arg His Thr His Gin Arg Gly Tyr 

15 10 15 

Leu Leu Thr Arg Asp Pro His Leu Asn Lys Asp Leu Ala Phe Thr Leu 

20 25 30 

Glu Glu Arg Gin Gin Leu Asn He His Gly Leu Leu Pro Pro Cys He 

35 40 45 

He Ser Gin Glu Leu Gin Val Leu Arg He He Lys Asn Phe Glu Arg 
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50 55 60 

Leu Asn Ser Asp Phe Asp Arg Tyr Leu Leu Leu Met Asp Leu Gin Asp 
65 70 75 80 

Arg Asn Glu Lys Leu Phe Tyr Ser Val Leu Met Ser Asp Val Glu Lys 

85 90 95 

Phe Met Pro He Val Tyr Thr Pro Thr Val Gly Leu Ala Cys Gin Gin 

100 105 110 

Tyr Ser Leu Ala Phe Arg Lys Pro Arg Gly Leu Phe He Ser He His 

115 120 125 

Asp Lys Gly His He Ala Ser Val Leu Asn Ala Trp Pro Glu Asp Val 

130 135 140 

Val Lys Ala He Val Val Thr Asp Gly Glu Arg He Leu Gly Leu Gly 

145 150 155 160 

Asp Leu Gly Cys Asn Gly Met Gly He Pro Val Gly Lys Leu Ala Leu 

165 170 175 

Tyr Thr Ala Cys Gly Gly Val Asn Pro Gin Gin Cys Leu Pro He Thr 

180 185 190 

Leu Asp Val Gly Thr Glu Asn Glu Glu Leu Leu Lys Asp Pro Leu Tyr 

195 200 205 

He Gly Leu Arg His Arg Arg Val Arg Gly Pro Glu Tyr Asp Ala Phe 

210 215 220 

Leu Asp Glu Phe Met Glu Ala Ala Ser Ser Lys Tyr Gly Met Asn Cys 

225 230 235 240 

Leu He Gin Phe Glu Asp Phe Ala Asn Arg Asn Ala Phe Arg Leu Leu 

245 250 255 

Asn Lys Tyr Arg Asn Lys Tyr Cys Thr Phe Asn Asp Asp He Gin Gly 

260 265 270 

Thr Ala Ser Val Ala Val Ala Gly Leu Leu Ala Ala Leu Arg He Thr 

275 280 285 

Lys Asn Lys Leu Ser Asp Gin Thr Val Leu Phe Gin Gly Ala Gly Glu 

290 295 300 

Ala Ala Leu Gly He Ala His Leu Val Val Met Ala Met Glu Lys Glu 
305 310 315 320 

Gly Leu Ser Lys Glu Asn Ala Arg Lys Lys He Trp Leu Val Asp Ser 

325 330 335 

Lys Gly Leu He Val Lys Gly Arg Ala Ser Leu Thr Glu Glu Lys Glu 

340 345 350 

Val Phe Ala His Glu His Glu Glu Met Lys Asn Leu Glu Ala He Val 

355 360 365 

Gin Lys He Lys Pro Thr Ala Leu He Gly Val Ala Ala He Gly Gly 

370 375 380 

Ala Phe Thr Glu Gin He Leu Lys Asp Met Ala Ala Phe Asn Glu Arg 
385 390 395 400 

Pro He He Phe Ala Leu Ser Ser Pro Thr Ser Lys Ala Glu Cys Ser 

405 410 415 

Ala Asp Glu Cys Tyr Lys Val Thr Lys Gly Arg Ala He Phe Ala Ser 

420 425 430 

Gly Ser Pro Phe Asp Pro Val Thr Leu Pro Asp Gly Arg Thr Leu Phe 
435 440 445 

Pro Gly Gin Gly Asn Asn Ser Tyr Val Phe Pro Gly Val Ala Leu Gly 

450 455 460 

Val Val Ala Cys Gly Leu Arg His He Asp Asp Lys Val Phe Leu Thr 

465 470 475 480 

Thr Arg Glu Val He Ser Gin Gin Val Ser Asp Lys His Leu Gin Glu 

485 490 495 

Gly Arg Leu Tyr Pro Pro Leu Asn Thr He Arg Gly Val Ser Leu Lys 

500 505 510 

He Ala Val Lys He Val Gin Asp Ala Tyr Lys Glu Lys Met Ala Thr 

515 520 525 

Val Tyr Pro Glu Pro Gin Asn Lys Glu Glu Phe Val Ser Ser Gin Met 

530 535 540 

Tyr Ser Thr Asn Tyr Asp Gin He Leu Pro Asp Cys Tyr Pro Trp Pro 
545 550 555 560 

Ala Glu Val Gin Lys He Gin Thr Lys Val Asn Gin 
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565 570 



<210> 3 
<211> 564 
<212> PRT 

<213> homo sapiens polypeptide - ME3 
<220> 

<221> VARIANT 

<222> 9, 18, 27, 55, 66, 88, 157, 199, 219, 305, 307, 323, 387, 
519 

<223> Xaa = Any Amino Acid 



<400> 3 

lie Lys Glu Lys 
1 

Gly Xaa Ala Phe 

20 

Leu Leu Pro Pro 

35 

His Arg Asn Leu 
50 

lie Xaa Gly He 
65 

Gin Asp Asp He 

Gly Leu Ala Cys 

100 

Leu Phe He Ser 

115 

Asn Trp Pro Glu 
130 

Arg He Leu Gly 

145 

Val Gly Lys Leu 

Arg Cys Leu Pro 

180 

Leu Lys Asp Pro 
195 

Gin Gin Tyr Asp 
210 

Arg Tyr Gly Arg 
225 

Asn Ala Phe Arg 

Asn Asp Asp He 

260 

Ala Ala Gin Lys 
275 

Phe Leu Gly Ala 
290 

Xaa Ser Xaa Val 
305 

He Trp Xaa Phe 

Lys He Asp Ser 

340 

He Pro Asp Thr 
355 

He He Gly Val 



Gly Lys Pro Leu 

5 

Thr Leu Gin Glu 

Lys He Glu Thr 

40 

Lys Lys Xaa Thr 
55 

Gin Glu Arg Asn 
70 

Glu Ser Leu Xaa 
85 

Ser Gin Tyr Gly 

He Ser Asp Arg 

120 

Asn His Val Lys 
135 

Leu Gly Asp Leu 
150 

Cys Leu Tyr Thr 
165 

Val Cys He Asp 

Phe Tyr Xaa Gly 

200 

Asp Leu He Asp 
215 

Asn Thr Leu He 
230 

Phe Leu Arg Lys 
245 

Gin Gly Thr Ala 

Val He Ser Lys 

280 

Gly Glu Ala Ala 
295 

Glu Asn Gly Leu 
310 

Asp Lys Tyr Gly 
325 

Tyr Gin Glu Pro 

Phe Glu Asp Ala 

360 

Ala Gly Ala Gly 



Xaa Leu Asn Pro 
10 

Arg Gin Xaa Leu 
25 

Gin Asp He Gin 

Ser Pro Leu Glu 

60 

Glu Lys Leu Phe 
75 

Pro He Val Tyr 
90 

His He Phe Arg 
105 

Gly His Val Arg 

Ala Val Val Val 

140 

Gly Val Tyr Gly 
155 

Ala Cys Ala Gly 
170 

Val Gly Thr Asp 
185 

Leu Tyr Gin Lys 

Glu Phe Xaa Lys 

220 

Gin Phe Glu Asp 
235 

Tyr Arg Glu Lys 
250 

Ala Val Ala Leu 
265 

Pro He Ser Glu 

Leu Gly He Ala 

300 

Ser Glu Gin Glu 
315 

Leu Leu Val Lys 
330 

Phe Thr His Ser 
345 

Val Asn He Leu 

Arg Leu Phe Thr 
Page 4 



Arg Thr Asn Lys 
15 

Gly Leu Gin Gly 
30 

Ala Leu Arg Phe 
45 

Lys Tyr He Tyr 

Tyr Arg He Leu 

80 

Thr Pro Thr Val 
95 

Arg Pro Lys Gly 
110 

Ser He Val Asp 
125 

Thr Asp Gly Glu 

Xaa Gly He Pro 

160 

He Arg Pro Asp 
175 

Asn He Ala Leu 
190 

Arg Asp Arg Thr 
205 

Ala He Thr Asp 

Phe Gly Asn His 

240 

Tyr Cys Thr Phe 
255 

Ala Gly Leu Leu 
270 

His Lys He Leu 
285 

Asn Leu He Val 

Ala Gin Lys Lys 

320 

Gly Arg Lys Ala 
335 

Ala Pro Glu Ser 
350 

Lys Pro Ser Thr 
365 

Pro Asp Val He 



(' ( 
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370 375 380 

Arg Ala Xaa Ala Ser He Asn Glu Arg Pro Val He Phe Ala Leu Ser 
385 390 395 400 

Asn Pro Thr Ala Gin Ala Glu Cys Thr Ala Glu Glu Ala Tyr Thr Leu 

405 410 415 

Thr Glu Gly Arg Cys Leu Phe Ala Ser Gly Ser Pro Phe Gly Pro Val 

420 425 430 

Lys Leu Thr Asp Gly Arg Val Phe Thr Pro Gly Gin Gly Asn Asn Val 
435 440 445 

Tyr He Phe Pro Gly Val Ala Leu Ala Val He Leu Cys Asn Thr Arg 

450 455 460 

His He Ser Asp Ser Val Phe Leu Glu Ala Ala Lys Ala Leu Thr Ser 

465 470 475 480 

Gin Leu Thr Asp Glu Glu Leu Ala Gin Gly Arg Leu Tyr Pro Pro Leu 

485 490 495 

Ala Asn He Gin Glu Val Ser He Asn He Ala He Lys Val Thr Glu 

500 505 510 

Tyr Leu Tyr Ala Asn Lys Xaa Ala Phe Arg Tyr Pro Glu Pro Glu Asp 

515 520 525 

Lys Ala Lys Tyr Val Lys Glu Arg Thr Trp Arg Ser Glu Tyr Asp Ser 

530 535 540 

Leu Leu Pro Asp Val Tyr Glu Trp Pro Glu Ser Ala Ser Ser Pro Pro 
545 550 555 560 

Val He Thr Glu 



<210> 4 
<211> 584 
<212> PRT 

<213> homo sapiens polypeptdie 

<220> 
<223> ME2 

<400> 4 

Met Leu Ser Arg Leu Arg Val Val Ser Thr Thr Cys Thr Leu Ala Cys 

15 10 15 

Arg His Leu His He Lys Glu Lys Gly Lys Pro Leu Met Leu Asn Pro 

20 25 30 

Arg Thr Asn Lys Gly Met Ala Phe Thr Leu Gin Glu Arg Gin Met Leu 

35 40 45 

Gly Leu Gin Gly Leu Leu Pro Pro Lys He Glu Thr Gin Asp He Gin 

50 55 60 

Ala Leu Arg Phe His Arg Asn Leu Lys Lys Met Thr Ser Pro Leu Glu 
^5 70 75 80 

Lys Tyr He Tyr He Met Gly He Gin Glu Arg Asn Glu Lys Leu Phe 

85 90 95 

Tyr Arg He Leu Gin Asp Asp He Glu Ser Leu Met Pro He Val Tyr 

100 105 110 

Thr Pro Thr Val Gly Leu Ala Cys Ser Gin Tyr Gly His He Phe Arg 

115 120 125 

Arg Pro Lys Gly Leu Phe He Ser He Ser Asp Arg Gly His Val Ara 

130 135 140 

Ser He Val Asp Asn Trp Pro Glu Asn His Val Lys Ala Val Val Val 
145 150 155 160 

Thr Asp Gly Glu Arg He Leu Gly Leu Gly Asp Leu Gly Val Tyr Gly 

165 170 175 

Met Gly He Pro Val Gly Lys Leu Cys Leu Tyr Thr Ala Cys Ala Gly 

1®0 185 190 

He Arg Pro Asp Arg Cys Leu Pro Val Cys He Asp Val Gly Thr Asp 

1^5 200 205 

Asn He Ala Leu Leu Lys Asp Pro Phe Tyr Met Gly Leu Tyr Gin Lvs 
210 215 220 
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Arg Asp Arg Thr Gin Gin Tyr Asp Asp Leu lie Asp Glu Phe Met Lys 
225 230 235 240 

Ala lie Thr Asp Arg Tyr Gly Arg Asn Thr Leu lie Gin Phe Glu Asp 

245 250 255 

Phe Gly Asn His Asn Ala Phe Arg Phe Leu Arg Lys Tyr Arg Glu Lys 

260 265 270 

Tyr Cys Thr Phe Asn Asp Asp He Gin Gly Thr Ala Ala Val Ala Leu 

275 280 285 

Ala Gly Leu Leu Ala Ala Gin Lys Val He Ser Lys Pro He Ser Glu 

290 295 300 

His Lys He Leu Phe Leu Gly Ala Gly Glu Ala Ala Leu Gly He Ala 
305 310 315 320 

Asn Leu He Val Met Ser Met Val Glu Asn Gly Leu Ser Glu Gin Glu 

325 330 335 

Ala Gin Lys Lys He Trp Met Phe Asp Lys Tyr Gly Leu Leu Val Lys 

340 345 350 

Gly Arg Lys Ala Lys He Asp Ser Tyr Gin Glu Pro Phe Thr His Ser 

355 360 365 

Ala Pro Glu Ser He Pro Asp Thr Phe Glu Asp Ala Val Asn He Leu 

370 375 380 

Lys Pro Ser Thr He He Gly Val Ala Gly Ala Gly Arg Leu Phe Thr 
385 390 395 400 

Pro Asp Val He Arg Ala Met Ala Ser He Asn Glu Arg Pro Val He 

405 410 415 

Phe Ala Leu Ser Asn Pro Thr Ala Gin Ala Glu Cys Thr Ala Glu Glu 

420 425 430 

Ala Tyr Thr Leu Thr Glu Gly Arg Cys Leu Phe Ala Ser Gly Ser Pro 

435 440 445 

Phe Gly Pro Val Lys Leu Thr Asp Gly Arg Val Phe Thr Pro Gly Gin 

450 455 460 

Gly Asn Asn Val Tyr He Phe Pro Gly Val Ala Leu Ala Val He Leu 
465 470 475 480 

Cys Asn Thr Arg His He Ser Asp Ser Val Phe Leu Glu Ala Ala Lys 

485 490 495 

Ala Leu Thr Ser Gin Leu Thr Asp Glu Glu Leu Ala Gin Gly Arg Leu 

500 505 510 

Tyr Pro Pro Leu Ala Asn He Gin Glu Val Ser He Asn He Ala He 

515 520 525 

Lys Val Thr Glu Tyr Leu Tyr Ala Asn Lys Met Ala Phe Arg Tyr Pro 

530 535 540 

Glu Pro Glu Asp Lys Ala Lys Tyr Val Lys Glu Arg Thr Trp Arg Ser 
545 550 555 560 

Glu Tyr Asp Ser Leu Leu Pro Asp Val Tyr Glu Trp Pro Glu Ser Ala 

565 570 575 

Ser Ser Pro Pro Val He Thr Glu 

580 

<210> 5 
<211> 780 
<212> DNA 

<213> homo sapiens polynucleotide 
<220> 

<223> mitochondrial NADP (+) -dependent malic enzyme 3 (NCBI accession number 
AY424278) 

<400> 5 

atggccttta cccttgaaga aaggctgcag cttggaatcc acggcctaat cccgccctgc 60 
tttctgagcc aggacgtcca gctcctccga atcatgagat attacgagcg gcagcagagt 120 
gacctggaca agtacatcat tctcatgaca ctccaagacc gtaacgagaa gctcttctac 180 
cgagtgctga cttcggacgt ggagaagttc atgccaatcg tgtacacgcc taccgtgggg 240 
ctagcctgtc agcactatgg cctgactttc cgcaggcccc gtggactgtt catcaccatt 3 00 
catgacaaag gtcatcttgc aacaatgctg aattcttggc cagaagacaa tattaaggcc 360 
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gtggtggtga ctgatgggga gcgcatcctg ggcctgggag acctgggctg ctacggcatg 420 
ggcatccctg tgggcaagct ggccctgtac acggcatgcg gaggggtgaa cccgcagcag 480 
tgcctccctg tgctgctgga cgtcggcacc aacaatgagg agctgctcag agaccctctg 540 
tacatcggcc tgaaacacca gcgcgtgcac gggaaggcat acgatgactt gctggatgag 600 
ttcatgcagg ctgtgacaga caagtttgga ataaattgcc tcatccaatt tgaagacttc 660 
gccaatgcca atgccttccg cctgctcaac aaataccgta acaagtactg catgttcaat 720 
gatgacatcc aagatgactt ctccagaggc ccaaagaggt cacaactttt cttcaagtga 780 

<210> 6 
<211> 1650 
<212> DNA 

<213> homo sapiens polynucleotide 
<220> 

09 96 7°''^°'''*'''^^^ NAD-dependent malic enzyme 2 (NCBI accession number 
<400> 6 

atgttgtccg ggttaagcgt agtttccacc acttgtactt tggcatgtct acatttacac 60 
ataaaagaaa aaggcaagcc acttatgctg aatccaagaa caaacaaggg aatggcattt 120 
actttacaag aacgacagat gcttggtctt caagggcttc tacctcccca aatacagaca 180 
taagatattc aagccttacg attccataga aacttgaaaa aaatgactag cccttcggaa 240 
aactatatct acataatggg aatacaagaa agaaatgata aattgtttta tagaatactg 300 
caagatgaca cggagagttt aatgccaatt gcatatacac cgacggttgg tcttgtctgc 360 
tcccagtgtg gacacctctt tagaagacct aagggattat ttattEccil ctca|aca|a 420 
ggtcatgtta gatcaattgt ggataagtgg ccagaaaatc atgttaaggc tgttttagtg 480 
actgatggag agagaattct gggtcatgga gatctgggtg tctatggaat gggaattcca 540 
lll^ltltl^ tttgtttgta tacagtttgt ccaggaatat ggcctjltag If|ccttc?g 600 
fllltltV'^ atgtgggagc tgataatatc gcactcttaa aaggcacatt ttacatgggc 660 
lltltl aacgagatcg cacacaacag tctgatgatc caattgatga gtttatgaaa 720 
gctattactg acagatatgg ctggaacaca ctccttcagt ttgaaggttt tggacatcat 780 
aatgcattca gattcttgag aaaataccaa taaaaatgtt gcactttcaa tgatgatatt 840 
caagggacag ctgcagtagc tctaataggt cttcttgcaa cacaaaaagt tactagtaaa 900 
ccaatctccg aacacaaaat cttattcctt ggagcaggag agattactct tagaattgca 960 
aatcttgtag tattgtctat ggtagaaaat ggcctgtcag aagaagaggc acLaaglS 1020 
atctggatgt ttgacaagta tggtttatta gtttaggggc agaaa|clla aataga??g? 1080 
tatcaggaac catttactta cccagtccca gagagcatac cEgatlcttt tgaa|atg?a 1140 
tlflllllll tgaagacttc aactacaatt ggagttgcag gtgctggccg tcttttcact 1200 
lll^llllll tcagagccat tggctgtatc aatgaaagge ctgtaatatE tgcattaagt 1260 
llimVllt ''llt^^Z^^^ gtgcaggagt tgcacggctg gagaagcata tacacttaca 1320 
tltlflllll gtttgtttgc cagtggcagt ccatttgggc cagtgaaact cacagatggg 13 80 
lltlltim caccagatcg aggaaacaat gtatatattt ttccaggtgt gactttall? 1440 
llllllllV: gcaaattagt gacaatgttt tcctagaagc tgcaaagica 1500 

ttgacaagcc acgtgacgga tgacgcgcta gcccgaggga gactttactt accacttgct 1560 

laaataacft t^S!''^''^^ taacattgct attaaagtta Lgaatacct gtatgctlJj IHI 
aaaatggctt tctcaatacc cagaacctga 1650 

<210> 7 
<211> 2212 
<212> DNA 

<213> homo sapiens polynucleotide 
<220> 

<223> cytosolic malic enzyme 1 
<400> 7 

ccgccgccac agctgcagtc agcaccgtca ccccagcagc atccgccgcc tgcaccgcac 60 
lltll^^'l''^ ccccggcctg accccgccgc cgaacccggc gccagccatg gagcccgaag 120 
icaSSoact? llllltt^'''' catcagcgcg gctacctgct gacalggaac cc?cac?tc! Ill 
ll^lft II ggcctttacc ctggaagaga gacagcaatt gaacattcat ggattgttgc 240 
caccttcctt caacagtcag gagatccagg ttcttagagt agtaaaaaat ttcgalca?c 300 
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tgaactctga ctttgacagg tatcttctct taatggatct ccaagataga aatgaaaaac 360 
tcttttatag agtgctgaca tctgacattg agaaattcat gcctattgtt tatactccca 420 
ctgtgggtct ggcttgccaa caatatagtt tggtgtttcg gaagccaaga ggtctcttta 480 
ttactatcca cgatcgaggg catattgctt cagttctcaa tgcatggcca gaagatgtca 540 
tcaaggccat tgtggtgact gatggagagc gtattcttgg cttgggagac cttggctgta 600 
atggaatggg catccctgtg ggtaaattgg ctctatatac agcttgcgga gggatgaatc 660 
f^^^^^r^^ tctgcctgtc attctggatg tgggaaccga aaatgaggag tSicttaaag 720 
atccactcta cattggacta cggcagagaa gagtaagagg ttctgaatat gatgattttt 780 
tggacgaatt catggaggca gtttcttcca agtatggcat gaattgcctt attcagtttg 840 

caatgtgaat gcatttcgtc tcctgaacaa gtatcgaaac cagtaEtgca 900 
cattcaatga tgatattcaa ggaacagcat ctgttgcagt tgcaggtctc cttgcagctc 960 
ttcgaataac caagaacaaa ctgtctgatc aaacaatact attccaagga gctggagagg 1020 
ctgccctagg gattgcacac ctgattgtga tggccttgga aaaagaa||t ItallaLIg 1080 
agaaagccat caaaaagata tggctggttg attcaaaagg attaatagtt aagggacgtg 1140 
T^JlV'^^lll llT'^^'^^l^ gagaagtttg cccatgaaca tgaagaaatg aagaicctai 1200 

aaaccaactg ccctcatagg agttgctgca attggtggtf 1260 
llVtT^^±T ^^^^^ttctc aaagatatgg ctgccttcaa tgaacggcct attatttfti 1320 
^««o=^f^«^ Mlllll^'^'' aaagcagaat gttctgcaga gcagtgctac aaaataacca 13 80 

aatttttgcc agtggcagtc cttttgatcc agtcactctt ccaaatggac 1440 
tcctggccaa ggcaacaatt cctacgtgtt ccctggagtt gctcttiitg 1500 
ttgtggcgtg tggattgagg cagatcacag ataatatttt cctcactact gctgaaqtta 1560 
^off^f^^°* agtgtcagat aaacacttgg aagagggtcg gctttatcct cctStiiata 1620 
ccattagaga tgtttctctg aaaattgcag aaaagattgt gaaagatgca taccalgaaa 1680 
afaatfotof f?"^^^^^^^ gaaccgcaaa acaaagaagc attt|tclgc tcccagf?g? 
atagtactga ttatgaccag attctacctg attgttattc ttggcctgaa gaggt|caga 1800 
o^^^t^=^^o cagtaggata atagcaaaca ttfltaaltc ?atfa??g!g "sS 

gtctttaaac ctttcataat ttttaaaggt tggaatcttt tataatgatt cataagacac 1920 
oa^f^^l^f? attttacttt aacagtctaa aaattgatag aagaatltcg atatafatJJ iSS 
If^t«^^^^^ cacatgagac aattttgctt cactttgcct tctggttatt tatggtttcE 204 0 
Sci???«; ^^ciloa^a^ aaagctgttg tacgtactac ggagaactc 2100 

f^ffr tacaggacac taatgggaag accaaaatta ctaataaatt gaaataacca 2160 

acaccaaaac tcataattat tttgttgacc attttgttaa aatctacttt tc 2212 

<210> 8 
<211> 417 
<212> DNA 

<213> mus musculus polynucleotide 
<220> 

<223> nucleic acid sequence AI506234 
<400> 8 

aaa?tS^^f^ iT'^^^^lll gsgtaggggc aattatacat agcaaacgcc gtcaacattt 60 
aaactctaat ttaaacattt aattcttcag aattaataca cacagatgct atcatggggg 120 
cf?f^t?^^f ^9^*9^'=*=== atcgggaccg ggttttgaca acttacttac aacttflfll 180 
T^n JtlV^^ tttactggtc caggcgccgg agcatggaaa gatatacagc gtggagtaaa 240 
ataaoota^^ agttctggca ggagacactg cttttcaaca Itllafatg? 300 

ataaggtgtt tagcaaaagt tacagaaaac ggaccaaatg agcaagttta ttttgttaga 360 
aaattccact ttcgtggggt tcgctgatgt gctcgggttg caaggjaatg cttcigg 417 

<210> 9 
<211> 2616 
<212> DNA 

<213> mus musculus polynucleotide 
<220> 

<223> nucleic acid sequence NM_011764 
<400> 9 

gttgcagagc agtactgccg ggaacaagaa actgcagcgg gcgctagagg ggcggacctq 60 
aggtcgcgga ttccgaagcc ccggaggcag attccgagtl Ia|tgg|tS gagSStcc ^20 
tccgggcctc gccgaccatc ctgcggacgg actgggcgtg gcIglSgaf Itgcclgaa JsS 
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gctgtggggc ctttcatttg gccttgggaa gagcagcagg agaaggcggg gctcctcccc 240 
acgtttcggc cgaagtggct gcagagctga aggggtgggg cctcggggta gcccggtgag 300 
tggatcctgt cctctctcct cagccctgga ccatagccag cacacactga ggcag|altl 360 
gccccgagac ctccgacggc caagccccag gagtcggtga cattcaaaga tgtggctgtg 420 
aacttcaccc aggaagaatg gcaccacgtg ggccctgccc agaggagctt atacagg|at 480 
gtcatgctgg agaactacaa ccacctggtg tcgctcgggt atcaagtctc caagccagag 540 
f.^ft^^llft ^^'^^aaagca aggagaagag ccatggatat cagagaaaga aatccaaaga 600 

cagactggaa gaccaggcct gagtcctcac ggagtcctca gcagggcgta 660 
tctgaagtat tcctcagaac aaatgtttta tcacacacca caataggtga tatctggaat 720 
gtcgctatcc aggggcatca ggaaagtggg agaagacatc tggggccaga ggcatcttcc 780 
cagaagaaaa taaccactct agagaaaaaa attgagcaaa acaaagttgg tgaagactct 840 
agtttgagca cagacttggt tccacaactg gacatttctt caagtataag gccclgtgac 900 
tgtaaaacat ttggaaataa tttggaacac aattcagaac tagttactca gagtaatatc 960 
cttgctaaaa agaagcctta taagtgtgat aaatgtagga aatcatttat tcatagatca 1020 
tcacttaata aacacgagaa gattcataaa ggcgatcctt actccaatgg tacagaccaa 1080 
ggagctcagt ctggaaggaa acaccatgag tgtgcggact gtgggaaaac cttcctctgg 1140 
agaacacagc tcacggagca ccagagaatt cacactgggg aaaaaccctt tgagtgtaat 1200 
gtgtgtggaa aggccttcag gcacagctcg tcccttggtc agcatgaaaa cgcacataca 1260 
ggagagaagc cctatcagtg tagcctctgt gggaaagcct tccagcgcag ttcatctctt 1320 
gttcaacacc agagaatcca cacgggagag aagccctatc gctgcaatct ctgtgggagg 1380 
tcattcaggc acagcacgtc cctcacgcaa catgaggtga cccacagtgg ggagaaSccc 1440 
ttccagtgta aggaatgtgg gaaggccttt agcaggtgtt cttcccttgt ccagcatgag 1500 
aggacccata caggagagaa gcctttcgag tgcagcattt gtgggagggc atttggtcag 1560 

Sct^Socc ^an^^^^r^ "^^^r^^"" cataaaagaa |cIlLI??a ccaa!|tSI llti 
aacttcagcc tggcttttgt gcctaacact cctcttcctc aaggtgaagg cctgcttact 1680 
gaagtaaagt cgtaccattg taatgactgt gggaaagact tcggtcacll taclgactti 1740 
tctgagcacc agaggctcca cgctggggag aattcctacg gctctgaaca gacccttctt 1800 
ggtcagcagt ccctgtctca tccccgagag aaaccctatc agtgcaacgt atgtgggaaa 1860 
gcttttaaaa ggagtacaag ttttatagag catcatcgaa ttcacactlg aglgllLcc 1920 
tatgaatgta atgagtgtgg ggaagccttc agtcgactct cgtcactcac gcaacacgag 1980 
^ffff^f^r* ctggcgagaa accctatgag tgcattgact gcgggaaagc cttcagtcal 2040 
«f^^Sf tgattcagca cgaaaggacg cataccggag agaaacccta tgagtgtaat 2100 

gagtgtgggc gggcctttag aaagaagacc aatttgcacg accatcagag aactcacact 2160 
ggagagaaac cctatgcttg caaggagtgt gggagaaact tcagccggag ctccgccctt 2220 
aalo™^'' accgagttca cgcccggaat aaactgcagg aaa|ctlfa? aa^ggg^Sg 228^ 

cggccgaaca tctgcttcca acccagtgtc agaggattct gaaaitct|I 2340 
fttl^tt^ atgtgtttgg acactgtgta tagagaaaac tgccactaga agaalaaalt 2400 
atat«tl^^o *="tacctta ttacaggctt cttgtagalc tfcgtacggc 2460 

atatgtagtc gtttggaaat gatgtgacct tactaaagct tttgaatata tgtgtgcaga 2520 

I^S^JSIi aaaaaa™ ^-^aaaaaaa aaaaaaalaa aaaLaaaaa alalalaS^ lllo 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 2616 



<210> 10 
<211> 636 
<212> PRT 

<213> mus mus cuius polypeptide 
<220> 

<223> amino acid sequence gi:28279474 
<400> 10 

Met Ala Pro Arg Pro Pro Thr Ala Lys Pro Gin Glu Ser Val Thr Phe 

T ^ 10 15 

Lys Asp Val Ala Val Asn Phe Thr Gin Glu Glu Trp His His Val Gly 

20 25 30 

Pro Ala Gin Arg Ser Leu Tyr Arg Asp Val Met Leu Glu Asn Tyr Asn 

35 40 45 

His Leu val ser Leu Gly Tyr Gin Val Ser Lys Pro Glu Val He Phe 

Lys Leu Glu Gin Gly Glu Glu Pro Trp He Ser Glu Lys Glu He Gin 

Arg Pro Phe Cys Pro Asp Trp Lys Thr Arg Pro Glu Ser Ser Arg Ser 
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85 90 95 

Pro Gin Gin Gly Val Ser Glu Val Phe Leu Arg Thr Asn Val Leu Ser 

100 105 110 

His Thr Thr He Gly Asp He Trp Asn Val Ala He Gin Gly His Gin 

lis 120 125 

Glu Ser Gly Arg Arg His Leu Gly Pro Glu Ala Ser Ser Gin Lys Lys 
130 135 j^^Q 

He Thr Thr Leu Glu Lys Lys He Glu Gin Asn Lys Val Gly Glu Asd 

150 155 ' 

Ser Ser Leu Ser Thr Asp Leu Val Pro Gin Leu Asp He Ser Ser Ser 

165 170 j^75 

He Arg Pro Ser Asp Cys Lys Thr Phe Gly Asn Asn Leu Glu His Asn 

180 185 190 

Ser Glu Leu Val Thr Gin Ser Asn He Leu Ala Lys Lys Lys Pro Tvr 

195 200 205 

Lys Cys Asp Lys Cys Arg Lys Ser Phe He His Arg Ser Ser Leu Asn 

210 215 220 

Lys His Glu Lys He His Lys Gly Asp Pro Tyr Ser Asn Gly Thr Asp 
, , 230 235 240 

Gin Gly Ala Gin Ser Gly Arg Lys His His Glu Cys Ala Asp Cys Gly 

245 250 255 

Lys Thr Phe Leu Trp Arg Thr Gin Leu Thr Glu His Gin Arg He His 

260 2S5 270 

Thr Gly Glu Lys Pro Phe Glu Cys Asn Val Cys Gly Lys Ala Phe Ara 

275 280 285 

His Ser Ser Ser Leu Gly Gin His Glu Asn Ala His Thr Gly Glu Lvs 

290 295 300 ^ 

Pro Tyr Gin Cys Ser Leu Cys Gly Lys Ala Phe Gin Arg Ser Ser Ser 

I , 315 320 

Leu Val Gin His Gin Arg He His Thr Gly Glu Lys Pro Tyr Arg Cvs 

325 330 33I 

Asn Leu Cys Gly Arg Ser Phe Arg His Ser Thr Ser Leu Thr Gin His 

340 345 35Q 

Glu Val Thr His Ser Gly Glu Lys Pro Phe Gin Cys Lys Glu Cys Glv 
355 360 365 ^ ' 

Lys Ala Phe Ser Arg Cys Ser Ser Leu Val Gin His Glu Arg Thr His 

370 375 380 

Thr Gly Glu Lys Pro Phe Glu Cys Ser He Cys Gly Arg Ala Phe Gly 

^? « 395 400 

Gin Ser Pro Ser Leu Tyr Lys His Met Arg He His Lys Arg Ser Lvs 

405 410 415 

Pro Tyr Gin Ser Asn Asn Phe Ser Leu Ala Phe Val Pro Asn Thr Pro 

420 425 430 

Leu Pro Gin Gly Glu Gly Leu Leu Thr Glu Val Lys Ser Tyr His Cvs 
435 440 445 

Asn Asp Cys Gly Lys Asp Phe Gly His He Thr Asp Phe Ser Glu His 
450 455 4g0 

Gin Arg Leu His Ala Gly Glu Asn Ser Tyr Gly Ser Glu Gin Thr Leu 

470 475 

Leu Gly Gin Gin Ser Leu Ser His Pro Arg Glu Lys Pro Tyr Gin cjs 

485 490 495 

Asn Val Cys Gly Lys Ala Phe Lys Arg Ser Thr Ser Phe lie Glu His 

500 505 510 

His Arg He His Thr Gly Glu Lys Pro Tyr Glu Cys Asn Glu Cys Gly 

515 520 525 
Glu Ala Phe Ser Arg Leu Ser Ser Leu Thr Gin His Glu Arg Thr His 
530 535 



Thr Gly Glu Lys Pro Tyr Glu Cys He Asp Cys Gl^ Lys Ala Phe Ser 

550 555 
Gin Ser Ser Ser Leu He Gin His Glu Arg Thr His Thr Gly Glu Lys 

565 570 575 

Pro Tyr Glu Cys Asn Glu Cys Gly Arg Ala Phe Arg Lys Lys Thr Asn 

580 585 590 

Leu His Asp His Gin Arg Thr His Thr Gly Glu Lys Pro Tyr Ala Cys 
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595 600 605 

Lys Glu Cys Gly Arg Asn Phe Ser Arg Ser Ser Ala Leu Thr Lys His 

610 615 620 

His Arg Val His Ala Arg Asn Lys Leu Gin Glu Ser 
625 630 635 



<210> 11 
<211> 1556 
<212> DNA 

<213> mus musculus polynucleotide 
<220> 

<223> nucleic acid sequence AY027436 



<400> 11 

ctggcagcgg actttgaata gggaagtttt gcaggggtta cgcttgcagt cagtccgctg 60 
tttgcaaata ttgcgtgggc tcggcgcgct gcgggctgcg ggagggtccg gacccggcgt 120 
ccgattgcag cgccatccag tttgcatgaa actttcacct gcgctcccgg gaacagtttc 180 
tgctcggact cctgatcgtt cacctccctg ttttcccgac agcgaggact gtcttttcca 240 
acccgacatg gatgtgctcc caatgtgtag catcttccag gaactacaga ttgtgcacga 3 00 
aacgggctac ttctcggctc tgccgtccct ggaggaatat tggcaacaga cctgcctgga 360 
gttggaacgc tatcttcaga gtgagccctg ctacgtgtca gcctctgaga taaaatttga 420 
cagccaggaa gacctgtgga ccaaattcat tctagctcgg gagaagaagg aggaatcaga 480 
actgaagatt tcttctagtc ccccagagga ctctctgatc agctccagct ttaattataa 54 0 
cttagagacc aatagcctga actctgatgt cagcagtgag tcttcggaca gttcagagga 600 
actttcaccc acgaccaaat ttacctctga tcccattggt gaagtcttag tcaattcagg 660 
aaatctgagt tcctccgtca tttccacacc tccatcttct ccagaagtga acagggaatc 720 
ttctcaacta tggggctgtg ggccaggaga cctgccctca cctgggaagg ttcgaagtgg 780 
gacctctggg aagtctggtg acaagggtaa tggcgacgcc tccccagatg gcagaagacg 840 
ggtacatcgg tgccacttta atggctgcag gaaagtttac acgaaaagct cccacttgaa 900 
agcacatcag cgcactcaca caggagaaaa gccttacaga tgctcatggg aaggttgtga 960 
gtggcgtttt gcaagaagtg atgagttgac cagacacttc cgaaagcata ccggtgccaa 1020 
gccttttaaa tgctcccact gtgacaggtg tttctccagg tctgaccacc tggccctgca 1080 
catgaagagg cacctctgaa ggagcagagg gacgaatcct gtaggctaaa agaggcttcc 114 0 
aggctaagag gcggccatgg aaggagggat gcctgtaaca gccaaagcat gccattttgc 1200 
ttcctatcca gttacctcca ggggcctctc tttggaaggt cttttgaggg ctacaaaagt 1260 
catgtcagga gtggcatagc acccatggtg catggtgttt gggtgacccc ggactcacca 1320 
ctggttccta accttctgag aggctctaag cttttggccg tgagcatgcg cactgagaat 1380 
gttagtgggt gggatggttg tgttgaggat ctattactga ctgtatggtg aggcagactt 1440 
tttttttctc cccctatgtg gtatcaaata actcgcggct gcagtcttta agaaatagaa 1500 
atggcttcca aaagagctct ggtcatcctg gccaaaggag cagtcgacgc ggccgc 1556 

<210> 12 
<211> 1350 
<212> DNA 

<213> mus musculus polynucloetide 
<220> 

<223> nucleic acid sequence NM_008288 
<400> 12 

ggatgagaca gaaggataga gaggaggaga gagagagaga gaagagaagc aaccagaaat 60 
aggcagccaa taaaaaggag ccgcacttat ctgaagcctc aaggggcctg agccaggtcc 120 
ctgtttgatg gcagttatga aaaattacct cctcccgatc ctggtgctct ccctggccta 180 
ctactactat tctacaaatg aagagttcag accagaaatg ctccagggaa agaaagtgat 240 
tgtcactggg gccagcaaag ggattggaag agaaatggca tatcatctgt caaaaatggg 300 
agcccatgtg gtattgactg ccaggtcgga ggaaggtctc cagaaggtag tgtctcgctg 360 
ccttgaactc ggagcagcct ctgctcacta cattgctggc actatggaag acatgacatt 420 
tgcggagcaa tttattgtca aggcgggaaa gctcatgggc ggactggaca tgcttattct 480 
aaaccacatc actcagacct cgctgtctct cttccatgac gacatccact ctgtgcgaag 54 0 
agtcatggag gtcaacttcc tcagctacgt ggtcatgagc acagccgcct tgcccatgct 600 
gaagcagagc aatggcagca ttgccgtcat ctcctccttg gctgggaaaa tgacccagcc 660 
tatgattgct ccctactctg caagcaagtt tgctctggat gggttctttt ccaccattag 720 

Page 11 



9301-237-228 Seqlist.txt 
aacagaactc tacataacca aggtcaacgt gtccatcact ctctgtgtcc ttggcctcat 780 
agacacagaa acagctatga aggaaatctc tgggataatt gacgccctag cttctcccaa 840 
ggaggagtgc gccctggaga tcatcaaagg cacagctcta cgcaaaagcg aggtgtacta 900 
tgacaaattg cctttgactc caatcctgct tgggaaccca ggaaggaaga tcatggaatt 960 
tttttcatta cgatattata ataaggacat gtttgtaagt aactaggaac tcctgagccc 1020 
tggtgagtgg tcttagaaca gtcctgcctc atacttcagt aagccctacc cacaaaagta 1080 
tctttccaga gatacacaaa ttttggggta cacctcatca tgagaaattc ttgcaacact 1140 
tgcacagtga aaatgtaatt gtaataaatg tcacaaacca ctttgggcct gcagttgtga 1200 
acttgattgt aactatggat ataaacacat agtggttgta tcggctttac ctcacactga 1260 
atgaaacaat gataactaat gtaacattaa atataataaa ggtaatatca acttcgtaaa 1320 
♦.„^^^^-.^^ ^ aaaaaaaaaa 1350 



<210> 13 

<211> 292 
<212> PRT 

<213> mus musculus Polypeptide 
<220> 

<223> amino acid sequence hydroxys teroid 11-beta dehydrogenase 
<400> 13 

Met Ala Val Met Lys Asn Tyr Leu Leu Pro He Leu Val Leu Phe Leu 

^5 10 15 

Ala Tyr Tyr Tyr Tyr Ser Thr Asn Glu Glu Phe Arg Pro Glu Met Leu 

20 25 30 

Gin Gly Lys Lys Val He Val Thr Gly Ala Ser Lys Gly He Gly Arg 
35 40 45 

Glu Met Ala Tyr His Leu Ser Lys Met Gly Ala His Val Val Leu Thr 

50 55 60 

Ala Arg Ser Glu Glu Gly Leu Gin Lys Val Val Ser Arg Cys Leu Glu 
^5 70 75 80 

Leu Gly Ala Ala Ser Ala His Tyr He Ala Gly Thr Met Glu Asp Met 

85 90 95 

Thr Phe Ala Glu Gin Phe He Val Lys Ala Gly Lys Leu Met Gly Gly 

100 105 110 

Leu Asp Met Leu He Leu Asn His He Thr Gin Thr Ser Leu Ser Leu 

115 120 125 

Phe His Asp Asp He His Ser Val Arg Arg Val Met Glu Val Asn Phe 
130 135 3^40 

Leu Ser Tyr Val Val Met Ser Thr Ala Ala Leu Pro Met Leu Lys Gin 
l^^ ^ , 150 155 160 

Ser Asn Gly Ser He Ala Val He Ser Ser Leu Ala Gly Lys Met Thr 

165 170 175 

Gin Pro Met He Ala Pro Tyr Ser Ala Ser Lys Phe Ala Leu Asp Gly 

180 185 190 

Phe Phe Ser Thr He Arg Thr Glu Leu Tyr He Thr Lys Val Asn Val 

1^5 200 205 

Ser He Thr Leu Cys Val Leu Gly Leu He Asp Thr Glu Thr Ala Met 

210 215 220 

Lys Glu He Ser Gly He He Asn Ala Gin Ala Ser Pro Lys Glu Glu 
225 230 235 240 

Cys Ala Leu Glu He He Lys Gly Thr Ala Leu Arg Lys Ser Glu Val 

245 250 255 

Tyr Tyr Asp Lys Ser Pro Leu Thr Pro He Leu Leu Gly Asn Pro Gly 

260 265 270 

Arg Lys He Met Glu Phe Phe Ser Leu Arg Tyr Tyr Asn Lys Asp Met 

275 280 285 

Phe Val Ser Asn 
290 



<210> 14 
<211> 1437 
<212> DNA 
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<213> mus musculus polynucleotide 

<220> 

<223> nucleic acid sequence for AK004942 
<400> 14 

gagacggacg gtggccaccc caagacgcgc cccagcccgc catggcccgg atcctccggg 60 
catcctgcct tctgtccctg ctcctggccg ggtttgttcc gccgggccgg ggacaagaga 120 
agtctaagac agactgccat ggcggtatga gtggtaccat ctacgagtat ggagccctca 180 
ccatcgatgg ggaggaatac attcctttta agcagtatgc aggcaaatat atcctctttg 24 0 
tcaacgtagc cagctactga ggtctgacag accaatacct tgaactgaat gcactacaag 3 00 
aagaacttgg gccatttggc ttggtcattc tgggcttccc ttccaaccaa tttggcaaac 360 
aggagccagg cgagaactcg gagatactcc ccagtctcaa gtatgttcga ccaggtgggg 420 
gctttgtgcc taatttccag ctctttgaga aaggagatgt gaacggggag aaagagcaga 480 
aattctacac tttcctgaag aactcctgcc ctcccactgc agaactcctg ggctcacctg 540 
gccgcctctt ttgggaaccc atgaagatcc atgacatccg ctggaacttt gagaagttcc 600 
tggtggggcc agatggcata ccggttatgc gctggtacca ccggaccaca gtcagcaacg 660 
tcaagatgga catcctgtct tacatgaggc ggcaggcagc cctgagcgcc agggggaagt 720 
aactgatgcc cccaccctac ccctaccccc tgcccatcat gcaagggccg aggaggggct 780 
cttcaggaag gaagccacat tcccagtcat tctaccccca ccccagattc tctttcttat 840 
tacataaaag acaagcctgg cacaactgtg tgtctgaacc actgtggaca cgtgacaatt 900 
gtcccagtgt gtgcatggct acacagccac gtatctgcct gcttgaaacc cagggatggt 960 
ccatctgtgt ttacggcttg gcacaacacc ctcatatttt tttcagcttt ctgttccaaa 1020 
tgagcccaaa ggaaacacaa gttctaggtc caatggttct gctcaaacct gaacatcatt 1080 
cttggggcca gcatctccca catgcccaca ctacacacca ccagcctcct tcttccttcc 1140 
tgaaggaccc tcctgagccc ccaagcccat cccacagtgc tcctgagacc agccaagaca 1200 
actgtgagcg cgatggccgt gtaccccagg tcaggggtgg tgtctctatg aaggaggggc 1260 
ccgaagccct tgtgggcggg cctcccctga gcccgtctgt ggtgccagcc cttagtgcat 1320 
tcaggcttag gctcccaggc agggacacta cccccgcgcc tctggaggac atgctatcct 13 80 
ctcactctgt ccactggtat ctcaacaccc ccatctgccc agtaaaggtc tttctgc 1437 

<210> 15 
<211> 225 
<212> PRT 

<213> mus musculus polypeptide 
<220> 

<223> amino acid sequence for Gpx3 
<400> 15 

Met Ala Arg He Leu Arg Ala Ser Cys Leu Leu Ser Leu Leu Leu Ala 

^5 10 15 

Gly Phe Val Pro Pro Gly Arg Gly Gin Glu Lys Ser Lys Thr Asp Cys 

20 25 30 

His Gly Gly Met Ser Gly Thr He Tyr Glu Tyr Gly Ala Leu Thr He 

35 40 45 

Asp Gly Glu Glu Tyr He Pro Phe Lys Gin Tyr Ala Gly Lys Tyr He 

50 55 60 

Leu Phe Val Asn Val Ala Ser Tyr Gly Leu Thr Asp Gin Tyr Leu Glu 
" 70 75 80 

Leu Asn Ala Leu Gin Glu Glu Leu Gly Pro Phe Gly Leu Val He Leu 

85 90 95 

Gly Phe Pro Ser Asn Gin Phe Gly Lys Gin Glu Pro Gly Glu Asn Ser 

100 105 110 

Glu He Leu Pro Ser Leu Lys Tyr Val Arg Pro Gly Gly Gly Phe Val 

115 120 125 

Pro Asn Phe Gin Leu Phe Glu Lys Gly Asp Val Asn Gly Glu Lys Glu 

130 135 140 

Gin Lys Phe Tyr Thr Phe Leu Lys Asn Ser Cys Pro Pro Thr Ala Glu 

150 155 160 

Leu Leu Gly Ser Pro Gly Arg Leu Phe Trp Glu Pro Met Lys He His 

165 170 175 

Asp He Arg Trp Asn Phe Glu Lys Phe Leu Val Gly Pro Asp Gly He 

180 185 190 
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Pro Val Met Arg Trp Tyr His Arg Thr Thr Val Ser Asn Val Lys Met 

195 200 205 

Asp lie Leu Ser Tyr Met Arg Arg Gin Ala Ala Leu Ser Ala Arg Glv 

210 215 220 

Lys 
225 



<210> 16 
<211> 2031 
<212> DNA 

<213> mus musculus polynucleotide 
<220> 

<223> nucleic acid sequence for NM 030717 



<400> 16 



ctgtaaagcc ccgcctcagc cccgccccct cgtcccgccc gccgcgggcc aagccggagc 60 
^^fnl^tftf. 9*=^9«=°39=t ctgcggaggc aacatgtacc ggctcctgtc aagcgf|aca 120 
gctcgggctg cggccaccgc aggcccagcc tgggacggag ggcggcgcgg qqcQcacaaa lao 
cgaccgggcc tgcctgtgct gggccttggt tgggcc||c| gSc?ggIg?? ?gg|ctSII llo 
al^^tJ.^n''^ 9cgcgaagct ggtggtcggg ctgcggggcg ccgtllllat tII|tcS?l? 3S0 
gcggaccccg aggcgtccgg cactaccgag ttatcgcacg agcaggccct gagcccgggg 360 
agcccgcaca cgcctgcgcc gccagcagcc aggggcttct ccaga|ccat IgIgag?I|? 420 
cgcgatctgc tacaccggat caaggatgag gttggtgccc ccg|cltcgt git?g|ag?? 480 
l^t^J.^f^l^ gaaaagaagt ctggtcagaa ggtttaggct atgcagacft ilagflccgc 540 
alaaatlflt, ^fttl^t^t"" 99<==*'=9«9« atcgcaagca tcagcaaalg Ictlacca?g "0 
flf^^lT^^^ ctaaactgtg ggaagcaggg aagctggatc tggaccttcc tgtgcagcac 660 
^tif^aatt? aaaagaatac gagggtgaaa aggtttctgt cacaacaaga 720 

cgcatttaag tggaattcgt cattatgaaa aggacataaa gaaagtgaaa 780 
f««!»f^fff cttataaagc cctgaagatg gtgaaaggga ccccgccacc atctgaccaa 840 
f»f«f^£= tgaaagaaaa gggaggcaaa aacaacgaaa agagcgacgc accgaaagcc 900 
f^tflfl^^^ aggacagcga agccagatgc cgcagcgcga agccaggcaa gaaaaagaat 960 
t^ttt ftt"" ^^99°9^«*^t gtatttgaaa gaaaagtttg aaaattcaat IgaatcLta 1020 
??taaSt^ tttattcttt aaacctggta gtcagttttt gfattcaacg loso 

tttggctata ctctgctggc agccatagta gaaagagctt caggatataa atatttggat 1140 
aalal^ttft aaattttcca tgatttggac atgctgacaa ctgtccagga ggaaaalglg "oo 
ccagtgattt acaacagagc aagattttac gtgtacaata aaaagaaacg tcttqtcLc 1260 
Sacctcctof Itf^^^^''^'' ctataaatgg gctggtggtg gattfctgt? cScStggJ? lltl 
tallltlltt ttl^^ff^^^ cgcaatgctg tatggctacc aagttgggca gtttLiflc 1380 
tcaaatgaaa atctcttgcc tggatatctc aagccagaaa caatggtgat gatgtglacc 1440 
ccagtcccta acacagagat gtcctgggat aaagagggga aatat|cLt ggcStlSg? Ittl 
Ic?SSa?a gtacggatcc tgcaggaagc agcgglacta gcS?Hft Iseo 

actggaggtg ctgtgggtgc cagtagtgtc ctgctggtcc ttcctgaaga actggactca 1620 
I^ff^^2^^^ ataacaaggt tcccccacga ggaataatcg tctctltcit atgfflcatg 1680 
fof^f ggctcaatag cactgctttg aagatcgctc tggaatttga tafagacagf 1740 

ttatt^lt^l ttl^^l^^''^ 9cacaggtcc acagtgagcc ttlcattcft tgaaftgt?g lloo 
?aIaoataca cctttaagga tacatttcgt tcccaaatac ataaaclct? 1860 

taJ???tata lll^ltt^ff agtacagtta aatgtggaga attatgtacc tctaattgct 1920 
^^^^^^5^ f t^^f°''^^*^^ tattggacaa ttagttcttt acactcaggg aaataacagt 1980 
tgtttctact ttttaaaaaa aatgtttact cttgaaataa aatcttctgl t 3 031 

<210> 17 
<211> 551 
<212> PRT 

<213> mus musculus polypeptide 
<220> 

<223> amino acid sequence for Lactb 

<400> 17 

Met Tyr Arg Leu Leu Ser Ser Val Thr Ala Arg Ala Ala Ala Thr Ala 

^ 10 IS 
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9301-237-228 Seqlist.txt 
Gly Pro Ala Trp Asp Gly Gly Arg Arg Gly Ala His Arg Arg Pro Gly 

20 25 30 

Leu Pro Val Leu Gly Leu Gly Trp Ala Gly Gly Leu Gly Leu Gly Leu 

35 40 45 

Gly Leu Ala Leu Gly Ala Lys Leu Val Val Gly Leu Arg Gly Ala Val 

50 55 60 

Pro lie Gin Ser Pro Ala Asp Pro Glu Ala Ser Gly Thr Thr Glu Leu 
65 70 75 80 

Ser His Glu Gin Ala Leu Ser Leu Gly Ser Pro His Thr Pro Ala Pro 

85 90 95 

Pro Ala Ala Arg Gly Phe Ser Arg Ala lie Glu Ser Ser Gly Asp Leu 

100 105 110 

Leu His Arg He Lys Asp Glu Val Gly Ala Pro Gly He Val Val Gly 

115 120 125 

Val Ser Val Asp Gly Lys Glu Val Trp Ser Glu Gly Leu Gly Tyr Ala 

130 135 140 

Asp Val Glu Asn Arg Val Pro Cys Lys Pro Glu Thr Val Met Arg He 
145 150 155 160 

Ala Ser He Ser Lys Ser Leu Thr Met Val Ala Leu Ala Lys Leu Trp 

165 170 175 

Glu Ala Gly Lys Leu Asp Leu Asp Leu Pro Val Gin His Tyr Val Pro 

ISO 185 190 

Glu Phe Pro Glu Lys Glu Tyr Glu Gly Glu Lys Val Ser Val Thr Thr 

195 200 205 

Arg Leu Leu He Ser His Leu Ser Gly He Arg His Tyr Glu Lys Asp 

210 215 220 

He Lys Lys Val Lys Glu Glu Lys Ala Tyr Lys Ala Leu Lys Met Val 
225 230 235 240 

Lys Gly Thr Pro Pro Pro Pro Asp Gin Glu Lys Glu Leu Lys Glu Lys 

245 250 255 

Gly Gly Lys Asn Asn Glu Lys Ser Asp Thr Pro Lys Ala Lys Ala Glu 

260 265 270 

Gin Asp Ser Glu Ala Arg Cys Arg Ser Ala Lys Pro Gly Lys Lys Lys 

275 280 285 

Asn Asp Phe Glu Gin Gly Glu Leu Tyr Leu Lys Glu Lys Phe Glu Asn 

290 295 300 

Ser He Glu Ser Leu Arg Leu Phe Lys Asn Asp Pro Leu Phe Phe Lys 
305 310 315 320 

Pro Gly Ser Gin Phe Leu Tyr Ser Thr Phe Gly Tyr Thr Leu Leu Ala 

325 330 335 

Ala He Val Glu Arg Ala Ser Gly Tyr Lys Tyr Leu Asp Tyr Met Gin 

340 345 350 

Lys He Phe His Asp Leu Asp Met Leu Thr Thr Val Gin Glu Glu Asn 

355 360 365 

Glu Pro Val He Tyr Asn Arg Ala Arg Phe Tyr Val Tyr Asn Lys Lys 

370 375 380 

Lys Arg Leu Val Asn Thr Pro Tyr Val Asp Asn Ser Tyr Lys Trp Ala 
385 390 395 400 

Gly Gly Gly Phe Leu Ser Thr Val Gly Asp Leu Leu Lys Phe Gly Asn 

405 410 415 

Ala Met Leu Tyr Gly Tyr Gin Val Gly Gin Phe Lys Asn Ser Asn Glu 

420 425 430 

Asn Leu Leu Pro Gly Tyr Leu Lys Pro Glu Thr Met Val Met Met Trp 

435 440 445 

Thr Pro Val Pro Asn Thr Glu Met Ser Trp Asp Lys Glu Gly Lys Tyr 

450 455 460 

Ala Met Ala Trp Gly Val Val Glu Lys Lys Gin Thr Tyr Gly Ser Cys 
465 470 475 480 

Arg Lys Gin Arg His Tyr Ala Ser His Thr Gly Gly Ala Val Gly Ala 

485 490 495 

Ser Ser Val Leu Leu Val Leu Pro Glu Glu Leu Asp Ser Glu Ala Val 

500 505 510 

Asn Asn Lys Val Pro Pro Arg Gly He He Val Ser He He Cys Asn 
515 520 525 
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Met Gin Ser Val Gly Leu Asn 
530 535 
Phe Asp Lys Asp Arg Ala Asp 

550 



9301-237-228 Seqlist.txt 
Ser Thr Ala Leu Lys lie Ala Leu Glu 

540 



<2X0> 18 
<211> 2297 
<212> DNA 

<2X3> mus musculus polynucleotide - nucleic acid sequence for NM_026S08 
<220> 

<221> misc_feature 
<222> 1, 8 

<223> n = A,T,C or G 
<400> 18 

aggctgnnag ccacacttgg gaaaggaagc atggcgtgcg agctgcgagc tgtgttgctg 60 
Alltllttl tgtactgcgg gcccccgcgc tlgcIglaSt tcglcglgg? 120 

lltlll^ll gaagactaca gtccagttta ggggccccac acILItllg 180 

gcttcaggga tctctgcagg acagttatac agcacacagg cagccgagga caaggaggal 240 
llllllT^l ^^^^^^^^"'^ cagcaacact gaggcagtgc ggggt?c?gt ctcc?al?a? 3^2 
lltllimi cagagacaaa gaaacttttg gacatcgtag cccgttctct gtactcagaa 360 
llllllllll tcatacgaga gctcatctcc aatgccagtg atgccttgga faaactglgg 426 
cacaagctgg tgtgtgaagg ccaggtgctg ccagaaatgg agattcacct tcagacggat 480 
gccaagaagg gcactattac cattcaggac actggcatEi OTatgacaca ggaS3??; 54S 
llllllllll "93^^°^**^ tgccagatcg gggtcaaagg Ilttlctgga a|cll?gca| 600 
imilllll caagatcatt ggtcagtttg gagtgggtEt ctattclgcl 660 

ttcatggtag ctgacaaggt tgaagtctat tctcgatcag cagctccaga gaqcccaaat 720 
taccagtggc tttcagatgg ttctggagtg tttgaaattf cc|aagct?c aSagtSIa 78^ 
octgggacca aaataatcat ccacctcaag tcagactgta aa|atEttgc cJgcSgt?? ITo 
cgggtacaag atgtggtaac aaagtacagt aactttgtca gcttcccctt gtallSalt 900 
ggaaagcgga ttaacacttt gcaggccatc tggatgltgg Lccaaagga Ia?cJgJgaJ III 
lllmtl^ aggaattcta ccgttatatt gctcaggctt atgataa|lc ccgctfcfc? 1020 
ttgcactaca agacggacgc accactcaac atccgcagca tcttctatgt gccaqaoata 1080 
aaoot^^r^ tgtttgatgt gagcagggag ctgg|ctlca gcgtggcIS gS??g?Sf \lTo 
aaggtcctca tccagaccaa ggctgcagac atcctgccca agtggctgcg Ittcattcga 1200 
lllJl^^l^^ atagtgagga cattcccctg aacctcagca glgllctlc? IciggJgSt ^26^ 
llllllllll Ilaato^^of ggatgttcta caacagagat tgatlaagtt ?tt?ft?glc ^32^ 
cagagtaaaa aagatgctga aaaatacgca aagttttttg aagattatgg cttqttcata 13 so 
lllfl^^^^'l ttgtgaccac tgcagagcaa gacatcaagi agfatattl? aaaf"gctf llTo 
cggtatgagt cctcagccct gcctgctggg cagctgacci gc£tacca|a ctatgclagc Isoo 
Saci?tc!f ^^?fff°"^ caacatctat tacctgtgtg Iccctaac?g tcacltggft lllo 
gaacattcac cctattacga agccatgaag cagaaacata ctgaggtgct cttctQctat 1620 
llll^lll llll^^'l^^l tctgctgcac ctgagggagt ttgalLI^; SJgcf«?c xllo 
Intll^im cagacatcgt cgttgatcac tacaaggagg aaaagtttga ggalacatct 1740 
ccagctgatg agcgcctctc ggagaaggaa acagaagatc taatggcgtQ oltaaaaaat rink 
gcactagggt cccgtgtcac caatgtgaag gtglctftcc gcctSala? ?c2cl?gcc Ileo 
atggtgaccg tgctggagat gggggctgct cggcatttct fgcgtStgS gcagctScc llll 

l^^tlllll llllTfr ^^^^^^^^^^ cagcccacac t|g!gat?aa ?cSagg?ac X980 
acactgataa agaagctctg ccagctgagg gagagcgagc cggagctggc ccagctqctc 2040 
fjff^^"*^^ tctatgagaa tgccatgata gcagcaggac tl|t?ga?ga ccSSgggcc liol 
atggtcggcc gcctgaacga ccttttggtc aaggtcctgg agaaacaclg acagcIffS 2160 
aofS?^''^*' agtgtcaacc caggtcttct cgggtgatll tggacctgcl ?ggSagg?a llto 
tlolHrtlt c^taj^r^' Sccaccaact gcttgagctc agctttaftt af??LHta 22?o° 

^ 2297 

<210> 19 
<211> 705 
<212> PRT 

<213> mus musculus polypeptide 
<220> 

<223> amino acid sequence for 2410002K23Rik 
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<400> 19 

Ala Cys Glu Leu Arg Ala Val Leu Leu Trp Gly Arg Gly Leu Gin Thr 

15 10 15 

Val Leu Arg Ala Pro Ala Leu Ala Gly Val Arg Arg Gly Lys Pro Val 

20 25 30 

Leu Hxs Leu Gin Lys Thr Thr Val Gin Phe Arg Gly Pro Thr Gin Ser 
35 40 45 

Leu Ala Ser Gly He Ser Ala Gly Gin Leu Tyr Ser Thr Gin Ala Ala 
50 55 

Glu Asp Lys Glu Glu Glu Ser Leu His Ser He He Ser Asn Thr Glu 
^5 70 75 80 

Ala Val Arg Gly Ser Val Ser Lys His Glu Phe Gin Ala Glu Thr Lys 

85 90 95 

Lys Leu Leu Asp He Val Ala Arg Ser Leu Tyr Ser Glu Lys Glu Val 

100 105 110 

Phe He Arg Glu Leu He Ser Asn Ala Ser Asp Ala Leu Glu Lys Leu 

115 120 125 

Arg His Lys Leu Val Cys Glu Gly Gin Val Leu Pro Glu Met Glu He 
130 135 14Q 

His Leu Gin Thr Asp Ala Lys Lys Gly Thr He Thr He Gin Asp Thr 
145 150 155 160 

Gly He Gly Met Thr Gin Glu Glu Leu Val Ser Asn Leu Gly Thr He 

165 170 175 

Ala Arg Ser Gly Ser Lys Ala Phe Leu Glu Ala Leu Gin Asn Gin Ala 

180 185 190 

Glu Thr Ser Ser Lys He He Gly Gin Phe Gly Val Gly Phe Tyr Ser 

195 200 205 

Ala Phe Met Val Ala Asp Lys Val Glu Val Tyr Ser Arg Ser Ala Ala 

210 215 220 

Pro Glu Ser Pro Gly Tyr Gin Trp Leu Ser Asp Gly Ser Gly Val Phe 
225 230 235 240 

Glu He Ala Glu Ala Ser Gly Val Arg Pro Gly Thr Lys He He He 

245 250 255 

His Leu Lys Ser Asp Cys Lys Asp Phe Ala Ser Glu Ser Arg Val Gin 

260 265 270 

Asp Val Val Thr Lys Tyr Ser Asn Phe Val Ser Phe Pro Leu Tyr Leu 

275 280 285 

Asn Gly Lys Arg He Asn Thr Leu Gin Ala He Trp Met Met Asp Pro 

290 295 300 

Lys Asp He Ser Glu Phe Gin His Glu Glu Phe Tyr Arg Tyr He Ala 

, ^1^ 315 320 

Gin Ala Tyr Asp Lys Pro Arg Phe Thr Leu His Tyr Lys Thr Asp Ala 

325 330 335 

Pro Leu Asn He Arg Ser He Phe Tyr Val Pro Glu Met Lys Pro Ser 

340 345 35Q 

Met Phe Asp Val Ser Arg Glu Leu Gly Ser Ser Val Ala Leu Tyr Ser 

355 360 365 

Arg Lys Val Leu He Gin Thr Lys Ala Ala Asp He Leu Pro Lys Tro 

370 375 380 

Leu Arg Phe He Arg Gly Val Val Asp Ser Glu Asp He Pro Leu Asn 

390 395 400 

Leu Ser Arg Glu Leu Leu Gin Glu Ser Ala Leu He Arg Lys Leu Ara 

405 410 415 

Asp Val Leu Gin Gin Arg Leu He Lys Phe Phe He Asp Gin Ser Lvs 

420 425 ^ 430 

Lys Asp Ala Glu Lys Tyr Ala Lys Phe Phe Glu Asp Tyr Gly Leu Phe 

435 440 445 

Met Arg Glu Gly He Val Thr Thr Ala Glu Gin* Asp He Lys Glu Asp 

450 455 460 

He Ala Lys Leu Leu Arg Tyr Glu Ser Ser Ala Leu Pro Ala Gly Gin 

^'^^ 475 480 

Leu Thr Ser Leu Pro Asp Tyr Ala Ser Arg Met Gin Ala Gly Thr Arg 

485 490 495 
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Asn He Tyr Tyr Leu Cys Ala Pro Asn Arg His Leu Ala Glu His Ser 

505 510 
Pro Tyr Tyr Glu Ala Met Lys Gin Lys His Thr Glu Val Leu Phe Cvs 

515 520 525 

Tyr Glu Gin Phe Asp Glu Leu Thr Leu Leu His Leu Arg Glu Phe Asn 

535 540 ^ 

Lys Lys Lys Leu He Ser Val Glu Thr Asp He Val Val Asp His Tyr 

550 555 
Lys Glu Glu Lys Phe Glu Asp Thr Ser Pro Ala Asp Glu Arg Leu Ser 

T 565 570 

Glu Lys Glu Thr Glu Asp Leu Met Ala Trp Met Arg Asn Ala Leu Glv 

580 585 590 

Ser Arg Val Thr Asn Val Lys Val Thr Phe Arg Leu Asp Thr His Pro 

600 605 
Ala Met Val Thr Val Leu Glu Met Gly Ala Ala Arg His Phe Leu Arg 

615 620 
Met Gin Gin Leu Ala Lys Thr Gin Glu Glu Arg Ala Gin Leu Leu Gin 

t a,u ^35 640 

Pro Thr Leu Glu He Asn Pro Arg His Thr Leu He Lys Lys Leu Cys 

S50 655 
Gin Leu Arg Glu Ser Glu Pro Glu Leu Ala Gin Leu Leu Val Asp Gin 

665 670 
He Tyr Glu Asn Ala Met He Ala Ala Gly Leu Val Asp Asp Pro Arg 

«75 680 685 

Ala Met Val Gly Arg Leu Asn Asp Leu Leu Val Lys Val Leu Glu Lys 
690 695 700 ^ 

His 
705 



<210> 20 
<211> 3106 
<212> DNA 

<213> mus musculus polynucleotide 



<220> 

<223> nucleic acid sequence for AK004980 
<400> 20 

acccScIaac llllltllll =9tgccagcc atggagcccc gagccccccg ccgccgacac 60 
f "^''^^^ . ^''99°'=**'°*' gctgacgcgg gacccgcatc tcaacaagga cttggctttt 120 
actctggaag agagacagca gttgaacatt catggattgt tgccgccctg catcltcagc 180 
llllllim tl^V^'V^^ aataattaag aatttcgalc gLt|aactc tgacScg?c llo 
l^tl^m tgttaatgga cctgcaagac agaaatgaga agctcttcta cagcgtgltc 300 
Si|cJS?acl IStaaeS^ <=^t9^°tatt gtttacaccc ccaccgtggg cc?cgc2tgc 360 
lllll^lt^^ gtttggcatt ccggaagcca agaggcctct ttattagtat ccatgacala 420 
gggcacattg cttcagttct taatgcatgg ccagaggatg tcgtcaaggc tattgtggta 480 
actgatggag agcgcatcct tggcttggga gaccttggct gtaatgg|It gggc?t«c? 540 
llltnltl^'' tggccctgta cacggcatgt ggaggggtga acccallica lUllllHl Too 
im^l^^ atgtgggaac agaaaatgag gagttactta aggatccact ftlcatcggg 660 
ctgcggcacc ggcgagtcag aggccctgag tatgacgcct tcctggatga |ttcatgS| 720 
UllllllV ^"f^tatgg catgaattgc cttattcagt ttgalfatft ?gccaa??S 780 
aatgcatttc gtctcctgaa caagtatcga aacaagtatt gcacatttaa cgatgata?? 840 
imtnt'it^ cgtctgttgc ggttgcgggt ctccttgcag Itcttcgaat alcclagl^c III 
«?SgJtt? T^lllT. 9^^9ttccag ggagctggag aggctgfctt ggggat?gc? Iso 
llllllflll ttatggccat ggagaaagaa ggtttatcaa aggagaatgc tagaaagaag 1020 
T^limi^t ttgactcaaa aggactaata gttaagggtc gtgcatctct cacagalgag 1080 
aaagaggtgt ttgcccatga acatgaagaa atgaagaatc tggaagccat tgttlaaaa? 1140 

ctciaSga^a llllllllll aggagttgct gcaattggtg g?|ct?tcac If.lUl^t xltl 
cccaaggata tggctgcctt caacgagcgg cccatcatct ttgctttgag taatccaace 1260 
agcaaagcgg agtgctctgc agagcagtgc tacaaggtga cclaggg^g llllllllll Wlo 
gccagcggca gtccttttga tccagtcact ctcccagaEg gacgflltcE llllTclllc xllo 
caaggcaaca attcctacgt gttccctgga gttgctctti Iggt|gtggc ctgcSga??a llTo 
agacacatcg atgataaggt cttcctcacc actgctgagf ?cata?c?L gcIagJtS lioo 
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gataaacacc tgcaagaagg ccggctctat cctcctttga ataccattcg aggcgtttcg 1560 
llf^ttnllt tgtgcaagat gcatacaaag aaaagatggi cllt|ttta? I62S 

ttlft^n^t^ aaaacaaaga agaatttgtc tcctcccaga tgtacagcac taattatgac 1680 

ctgattgtta tccgtggcct gcagaagtcc agaaaataca gaccaaaftc 1740 
tttttfttf: S^^^^^a^'^f ggatttttaa ctttattagt aaaatcttga agttttcltg 1800 
tltmitff 9*^=^9f^tct tttatgatga ttcatagtgt gcttagaaEa a|gtgatttt 1860 
t^^^ttt ^^^^*=tcatg ggagtctatt aggataaatt aggataaatt tclcaccaga 1920 
tffllllfll tcacttactg tggatattta tgttttctct tgfgattatt ctcttta?ga 198? 
attctgttta aaagctactg tacctgctgc tgagaaagtc ctcactgata tgtaggaalc 2040 
taatggaaga cccacactag taataaatta atatagcata acttgattac a?ttli?g?c 2100 
l^Zf^f l''^'' tcttgactat tttgctaaaa tctcttaaac agaalagata aaca?aalct 2^6^ 
Itttltltft tgaactttta ctaaacagaa gcactacttt gttgccfaga gaaaatc?tc 22!? 
tcaggacttt tattccaggc ctccgttagc tttgttctct ttgtacacct gactcaacac 2280 
ctat^aftot gtttacagta ccctgcgtag ccLagctca ??agcg?l?? lllo 

lltltfllfl tatgttatat cccatagagt agagctctcg ttcccaaaca ctclaLgaa 2400 
acaccctttc tcatctctga gcaacccctg gccctgctga gatactcggg tgtttttltt 2460 
agtgtagcct gggcagtgag aagggctgca ggggg|tclt Egagacgg|| cJctgggJac ^52? 
ccacctctga gacaagggag tcagatgcca gacagtggtt ccclgalll| ctcag???cc 258? 
atgaagatca cctgctctaa tgtccctgtg cttagttcgg aggactgaga gctcalaaca 
afa^^a^^^^ catctctaat gcctaccttt ctat?aga?I t?!aaa?a?S ?taa?tl?ca 2,00 
n^tt^mtl ctgagaaaaa aaaaccaagc ctttcccagg tggtattaaE ttactggaca 2760 
cgttgataat ggcatgacta gaaacagcct taactcctaa gctcaggttc aagaallttc 2820 
tgtgtatcta gagactcctg actttgaagt tgctttaaag cctgt|?ggg tttJcaScaa 2aaS 
gcagctctgt acagtgagct ccttgaaggt gagggtgca| aagft?^II| gJg?gI|c?! lllo 
aaagggtaca gacttcctaa tgacaacttg tgactaacgg ttEcttcagI itfg??Itt? toto 
gagaaagatt cagaatttct atcttttctt gtatgtttcc atgttgtclg ItalttStJ^ lllo 
atgaatgtat ttacctatgc aaaagattta ttaaagccta ga|aat ^""^^^^^t^ 



<210> 21 
<211> 2493 
<212> DNA 

<213> mus musculus polynucleotide 
<220> 

<223> nucleic acid sequence for NM_008194 
<400> 21 



ttcccgcgct tctgctccgc cctccgcagc cctccacagt caccccggag accaaccata 60 
ttaagctctc tgctctgaag ctgactgact tccatggcfg ccgcgaSaf aScaI?tSa ^20 
gggccattgg tgggagcagt ggaccagggt accaglfcgl ca?g?????? Jgt??^caa? llo 
tcaaaaacag ctgaacttct tagtcatcat caagEagaL taaLcagga I?tcccaaSa llo 
aaa!f=Jf?f '^^S**"?^^ cccgaaggaa attctgcagt ctgtttaf^a JtJtataSg 3oS 
ot^S^o f9««^=*=<^99 acagctcaat attgatattt ccaacatcL IglcattlJ? 360 
gtcagcaacc agagggaaac cacagtagtc tgggacaagg tcaccggaga gcctctctat 420 
aatgccgtgg tgtggcttga cctaagaacc cagSctac?! ttgagllcl? ?St22gi tlo 
attccaggaa ataataactt tgtcaagtcc aagacaggcS ttlclcttag «Ig?J?t?c tto 
agtgcagtga aacttcgttg gctccttgac aacgtgaaaa aggtccaagi ggc?g?t«J Ito 
gaaaatagag ctctttttgg gaccattgat tcatggctta tttggagttt iflaSafaa tea 

attcJ^???? fJlltaalt ^^^^^^^S*^- acaalfgcaa gca^lS^t 3"????^^ yt^o 
ciltalllll taaagagctc tgcgaatttt ttggaattcc aatggaaatt 780 

gS^StaJSal lllttaallt "^^^^S^^^^ tatggcctaa tgaaagctgg ggccftggaa 840 
fflfltZt *^*t=tgggtg tttgggggac cagtctgctg ctttggtggg acaaatgtqc 900 

||cca?fS? ??SI?tt?c ^r"^?*^"^ ggaacagggt gcttlft??? gtgca^^^IS 960 
ggccataagt gtgtattttc tgaacatggc ctcctgacaa ccgtagcata taaacttaoc 1020 
agagacaaac ctgtgtatta tgcgttggaa ggttccgtgg ctltagctgj tSc?St2?c llll 
aJggS:':: ?t!c^^c^^ tggaattatt aagtcc?c?| aggaalt^I? alaa?t?gc? 

gtacttctta tggctgctac ttcgttccag cattttcagg gttatatgcg 1200 
tgtcSa?!? c?tttoI^I^ aagagggatc atctgtggac tcactcag?! faccaaSS 126? 
o^^f cttttgctgc actagaagct gtttgtttcc aaacccgaga gattttggat 132 0 
Igcai?aaiS ?tSta?Sf agtcatttac aggtagltgg ?ggaatS?c 138? 

tfca^«o^f^ ttcttatgca gctacaagca gacattctgt atattccagt agEgaaaccc 1440 

aaacaactgc actaggcgct gccatggcag ctggggctgc a|aiggggtt 150? 
ggtgtgtgga gtcttgaacc tgaggatttg tcagctgtca caatgLglg qtttqtltlt llio 
cagatcaatg ctgaagaaag cgaaatccgt tactcclcat ggaaSalg? ?gtSgaag llto 
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tcaattggtt gggttacaac tcagtctcca gaaagtggta tcccataaat aataccacct 1680 
cacggatttc caagatgcaa gctttttaat gtgatatgaa aatctgacta ttctgtctca 1740 
tagtataatg atgctattca tagactctga tttttttcat aagccactgg ctgcatgatc 1800 
tttittf^ff t^ttt^^^''^ tgaaataaag aaagtgcagc agaaagaatc ctccagaaac 1860 
^J"^^""*" tttttaacat tgacagttaa gatcgggtca gtcacctttg aggctgacct 1920 
tn^^ll^^^^ tgtcatgatg tcctacacta ttcccgttaa ggtctagggt gattttggta 1980 
tcctgtctat tgaaatgtgc cattcagtat attcagatgc tagtggatta cacatgtttq 2040 
aggaagaggt tgttactaac ctgttcaaaa tgagtggctt cttgcttgtt tgcttttaac 2100 
agctcagatg tcttcttttc tatatattag aaggccacaa catfactiga tatttcaaat 2^6? 
??Jc?Saca attltS^I^ ^^gataattg aatttgctaa ttcttgtggc ttaagacatt 2220 

f. lfl^^^'' caaaattcca accttgtcag gtgttttaca ctgtcccact 2280 
aactaccata gctttctgtc tggctcttac aggatagaac actttctttt tctgcttttt 2340 

cctttttata tttttattct gtatgtataa catacatgcc tat?tattt? lloo 
atatgctgag agtaacccat ttataaatta agagcacatt atattcaata agttataaga 2460 
gggctggtct taagtggact actatgtata cag «.aaga ^«eo 

<210> 22 
<211> 524 
<212> PRT 

<213> mus musculus Polypeptide 
<220> 

<223> amino acid sequence for glycerol kinase (Gyk) 
<400> 22 

Met Ala Ala Ala Lys Lys Ala Val Leu Gly Pro Leu Val Gly Ala Val 

^5 10 15 

Asp Gin Gly Thr Ser Ser Thr Arg Phe Leu Val Phe Asn Ser Lys Thr 

20 25 30 

Ala Glu Leu Leu Ser His His Gin Val Glu lie Lys Gin Glu Phe Pro 

35 40 45 

Arg Glu Gly Trp Val Glu Gin Asp Pro Lys Glu lie Leu Gin Ser Val 

^° 55 60 

Tyr Glu Cys He Glu Lys Thr Cys Glu Lys Leu Gly Gin Leu Asn He 

70 75 gQ 

Asp He Ser Asn He Lys Ala He Gly Val Ser Asn Gin Arg Glu Thr 

85 90 95 

Thr Val Val Trp Asp Lys Val Thr Gly Glu Pro Leu Tyr Asn Ala Val 

100 105 110 

Val Trp Leu Asp Leu Arg Thr Gin Ser Thr Val Glu Asn Leu Ser Lys 

120 125 
Arg He Pro Gly Asn Asn Asn Phe Val Lys Ser Lys Thr Gly Leu Pro 

X35 140 
Leu ser Thr Tyr Phe Ser Ala Val Lys Leu Arg Trp Leu Leu Asp Asn 

150 155 -gQ 

val Lys Lys Val Gin Glu Ala Val Glu Glu Asn Arg Ala Leu Phe Gly 

165 170 175 

Thr He Asp Ser Trp Leu He Trp Ser Leu Thr Gly Gly He His Gly 

180 185 190 

Gly Val His Cys Thr Asp Val Thr Asn Ala Ser Arg Thr Met Leu Phe 
1^5 200 205 

l^n ^^"^ ^3 Glu Phe Phe Gly 

210 215 220 

He Pro Met Glu He Leu Pro Asn Val Arg Ser Ser Ser Glu He Tyr 

230 235 240 

Gly Leu Met Lys Ala Gly Ala Leu Glu Gly Val Pro He Ser Gly Cvs 

250 255 
Leu Gly Asp Gin Ser Ala Ala Leu Val Gly Gin Met Cys Phe Gin Asp 

260 265 270 

Gly Gin Ala Lys Asn Thr Tyr Gly Thr Gly Cys Phe Leu Leu Cys Asn 

275 280 285 

Thr Gly His Lys Cys Val Phe Ser Glu His Gly Leu Leu Thr Thr Val 

290 295 300 

Ala Tyr Lys Leu Gly Arg Asp Lys Pro Val Tyr Tyr Al^ Leu Glu Gly 
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305 310 315 320 

Ser Val Ala lie Ala Gly Ala Val He Arg Trp Leu Arg Asp Asn Leu 

325 330 335 

Qly He He Lys Ser Ser Glu Glu He Glu Lys Leu Ala Lys Glu Val 

340 345 350 

Gly Thr Ser Tyr Gly Cys Tyr Phe Val Pro Ala Phe Ser Gly Leu Tyr 

355 360 365 

Ala Pro Tyr Trp Glu Pro Ser Ala Arg Gly He He Cys Gly Leu Thr 

370 375 380 

Gin Phe Thr Asn Lys Cys His He Ala Phe Ala Ala Leu Qlu Ala Val 
385 390 395 400 

Cys Phe Gin Thr Arg Glu He Leu Asp Ala Met Asn Arg Asp Cys Gly 

405 410 415 

He Pro Leu Ser His Leu Gin Val Asp Gly Gly Met Thr Ser Asn Lvs 

420 425 430 

He Leu Met Gin Leu Gin Ala Asp He Leu Tyr He Pro Val Val Lvs 
435 440 445 

Pro Ser Met Pro Glu Thr Thr Ala Leu Gly Ala Ala Met Ala Ala Glv 
450 455 4gQ 

Ala Ala Glu Gly Val Gly Val Trp Ser Leu Glu Pro Glu Asp Leu Ser 

470 475 480 

Ala Val Thr Met Glu Arg Phe Glu Pro Gin He Asn Ala Glu Glu Ser 

485 490 495 

Glu He Arg Tyr Ser Thr Trp Lys Lys Ala Val Met Lys Ser He Glv 

500 505 510 

Trp Val Thr Thr Gin Ser Pro Glu Ser Gly He Pro 
515 520 



<210> 23 
<211> 3969 
<212> DNA 

<213> mus musculus polynucleotide 
<220> 

<223> nucleic acid sequence for NM_008509 
<400> 23 

tgtcagactc tcgatttctc ctcctactcc tcctccgagg aattctgcgc cctgtaactg 60 
ttctgccctc ccctttaaag gttgacttgc cctaeggcgc tccaccgcgc tccagtcctc 120 
ttgcgcctcc tgctcaaccc gctcctgact gccccacgcc gcgtagttcc agcagcaaag ISO 
cagaagggtg caccgggaga tggagagcaa agccctgctc ctggtggtcc tgggagtttq 24 0 
gctccagagt ttgaccgcct tccgaggagg ggtggccgca gcagacgcag gaagagattt 3 00 
tmilllll 9*f*9«=ff«t ttgccctaag gacccctgaa gacacagctg aggacacttg 360 
tcatctcatt cctggattag cagactctgt gtctaactgc cacttcaacc acagcagcaa 420 
gaccttcgtg gtgatccatg gatggacggt aacgggaatg tatgagagtt gggtgcccaa 480 
acttgtggcc gccctgtaca agagagaacc tgactccaat gtcattgtag tagactggtt 540 
gtatcgggcc cagcaacatt atccagtgtc agctggctac accaagctgg tgggaaatga 600 
tgtggccaga ttcatcaact ggatggagga ggagtttaag taccccctag acaacgtcca 660 
cctcttaggg tacagccttg gagcccatgc tgctggcgta gcaggaagtc tgaccaataa 72 0 
gaaggtcaat agaattactg gtttggatcc agctgggcct aactttgagt atgcagaagc 780 
ccccagtcgc ctttctcctg atgacgctga ttttgtagat gtcttacaca catttlccag 840 
ggggtcacct ggtcgaagta ttgggatcca gaaaccagtg gggcatgttg acatttatcc 900 
caatggaggc actttccagc caggatgcaa cattggagaa gccatccgtg tgattgcaqa 960 
gagaggactc ggagacgtgg accagctggt gaagtgctcg catgagcgct ccattcatct 1020 
cttcattgac tccctgctga atgaagaaaa ccccagcaaa gcatacaggt gcaactccaa 1080 
t^ltmll 9^9^^^999c tctgcctgag ttgtagaaag aatcgctgta acaatctggg 1140 
ctatgagatc aacaaggtca gagccaagag aagcagcaag atgtacctga agactcgctc 1200 
tcagatgccc tacaaagtgt tccattacca agtcaagatt cacttttctg ggactgagaa 1260 
tggcaagcaa cacaaccagg ccttcgaaat ttctctgtac ggcacagtgg ccgagagcga 1320 
gaacattccc ttcaccctgc ccgaggtttc cacaaataaa acctactcif tc?tia?t?a 1380 
cacggaggtg gacatcggag aactgctcat gatgaagctt aagtggatga gcgactccta 1440 
cttcagctgg cccgactggt ggagcagccc cagcttcgtc atcgagagga tccgagtqaa 1500 
agccggagag actcagaaaa aggtcatctt ctgtgctagg gagaaagttt ctcatctgca 1560 

Page 21 



9301-237-228 Seqlist.txt 
gaagggaaag gactcagcag tgtttgtgaa atgccatgac aagtctcnga agaagtctgg 1620 
ctgacactgg acaaacaaac aagagaagaa agcatccgag ttctttgaag acagaagaaa 1680 
acaaagtaaa tttaatttaa aaaaataata cccttgtttg ggtgtttgaa agtgggtttt 1740 
cctgagtatt aatcccagct ctatcttgtt agttaaacag aagacagtct caaatattaa 1800 
acggtggcta acccagggtg aggaatctaa tggcccatag caggtcttcc agcatcagaa 1860 
gacatcaggc aggagaaaca tgctgtcttg tatcccttaa gaaggaatca tttgttccca 1920 
acaatataag actccatcat gtgacccatt tggtcatggt ctaaaattag taagaactct 1980 
gaggttttat attgagacct tttcaaagtt ttctcaaagt ctaatataga caatattttt 2040 
tgtggcatga gtcaggtcca tttctttagc ggttgaaaca cctggccttt gcaactagtt 2100 
tttttttacc attgggatat attcccccca ccaaaaaaaa aaaaaaaaaa aagtaaccag 2160 
gaacgtgtga cttggcaaaa gcagttgaag acatggctca tgaagtcctg acccttggtc 2220 
ccaccacaac aaagtacaag tcaacagaga tacaaaacct agactgagta attcttaata 2280 
gacttgaatt tttatggctt aatccttcta tcttttaaat atttgtcaga tattttaaca 2340 
ttgttctctg gatagatgtt gaaaatgagc ttataagctg ggcaatggtg gcgctcacct 2400 
ttaatcccag cacttggcag gcagaggcag gcggatttct gagttcaagg ccagcctggt 2460 
ttacagagtg agttccagga catccagagc tacacagaga aaccctgtct cgggaaaaaa 2520 
aaaaaaaaag aagaagaagg agaagaagag ggagggaggg agggagggag ggagggaggg 2580 
aggaaggaag gaaggaagga aggaaggaag gaaggaagga aggaaggaag gaagaaagaa 2640 
agaaagaaag aaagaaagaa agaaagaaag aaagaaagaa agaaagaaag aaagaaagaa 2700 
aatgagcttg taattgaggt gacacataaa ttttgctgaa agacaaaaat gcctaggttg 2760 
attttacttc tcttttttgc tttcttgaaa aaagtcacaa ttgtcccatg ctgtaaccaa 2820 
gtctggccta gaactaaact atgtatttca ggctggcctt gaactctcaa ccatcctgcc 2880 
ttagcttcct gtgtcctggg agcttgagaa ccgtaatttt* attatcagat ttttcttact 2940 
tgttttcatc aatttgaaat gcccaatatc caatactttg tatttcattt gagactcatc 3000 
tccgccatgc ctctgtcaca cttctaacac atcacattaa tttctagttt agatgtgatc 3060 
aagttcaaat tctgcactgt gcaaagtaca agttttagag caggaccatt ttttttatca 3120 
cataaaagtt gaaattacta gaaaatgtgc atatggatgc ttgtaaactg ctgtgcaaag 3180 
agaagagccc tcaactgtaa tagctataga aagtaccagg attgttgccg ctgttttgtt 3240 
ttaccttaac aacaacaaca acaaaaatca ataatgaaga attatttatg aacgagatct: 3300 
cacattttca gattgctttt: attattcatt: aatgtaaaat gataaagaag atctatctca 3360 
gaggctatag ctgggagcag aaactgtgaa atttgtgggt atctgaacac caacccacat 3420 
gcaaaacccc acaagtgtag tcgtcattca atgtgattca gaaaggaaag agtcaaggga 3480 
tatactggaa tatgttagag aagtagttcc agatatgctg gaatgttagc ccttgctagg 3540 
agaaagctgg ttgtgcctat gtaatatagg acaaaggtga ccgatttcat caagtttgga 3600 
gtcaattcta acaataaaaa tatgtataat: ttgttaccgg catccccatt attgctaatt 3660 
cattacagta tatacacatc catgcataca tatgtcaatg atgctttagc tttcaattta 3720 
tttattagct gtaaataatg tgtgggtatg taagaatgct tgtaaacact ggaaagtctg 3780 
ttgtggttat ctgcagtata gatttgtggt gctaactttg tgtccgtctc catccatgat 3840 
tgtctgtctc actgagccaa cttaactctg atgaaacagt acaatgaaat aggcttttga 3900 
aagaagaaaa ctcacctgtg tgaagaaatg gtatctgctt tcaataaaac tgagaacatt 3960 
ttatcatga 3969 

<210> 24 
<211> 474 
<212> PRT 

<213> mus musculus polypeptdie 
<220> 

<223> amino acid sequence for Lipoprotein lipase 
<400> 24 
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105 1X0 
Trp Leu Tyr Arg Ala Gin Gin His Tyr Pro Val Ser Ala Gly Tyr Thr 
115 120 125 

Lys Leu Val Gly Asn Asp Val Ala Arg Phe He Asn Trp Met Glu Glu 
■"•30 135 

Glu Phe Asn Tyr Pro Leu Asp Asn Val His Leu Leu Gly Tyr Ser Leu 

150 155 
Gly Ala His Ala Ala Gly Val Ala Gly Ser Leu Thr Asn Lys Lys ill 

165 170 175 

Asn Arg He Thr Gly Leu Asp Pro Ala Gly Pro Asn Phe Glu Tyr Ala 

180 185 3^9Q 

Glu Ala Pro Ser Arg Leu Ser Pro Asp Asp Ala Asp Phe Val Asp Val 

200 205 
Leu His Thr Phe Thr Arg Gly Ser Pro Gly Arg Ser He Gly He Gin 

Lys Pro Val Gly His Val Asp He Tyr Pro Asn lly Gly Thr Phe Gin 

I 235 240 

Pro Gly cys Asn He Gly Glu Ala He Arg Val He Ala Glu Arg Gly 

245 250 255 

Leu Gly Asp Val Asp Gin Leu Val Lys Cys Ser His Glu Arg Ser He 

260 265 270 

His Leu Phe He Asp Ser Leu Leu Asn Glu Glu Asn Pro Ser Lys Ala 

275 280 285 

Tyr Arg Cys Asn Ser Lys Glu Ala Phe Glu Lys Gly Leu Cys Leu Ser 

290 295 300 

Cys Arg Lys Asn Arg Cys Asn Asn Leu Gly Tyr Glu He Asn Lys Val 

310 315 _2o 

Arg Ala Lys Arg Ser Ser Lys Met Tyr Leu Lys Thr Arg Ser Gin Met 

^ 330 335 

Pro Tyr Lys Val Phe His Tyr Gin Val Lys He His Phe Ser Gly Thr 

340 345 35Q 

Glu Asn Gly Lys Gin His Asn Gin Ala Phe Glu He Ser Leu Tyr Gly 

, 360 365 

Thr Val Ala Glu Ser Glu Asn He Pro Phe Thr Leu Pro Glu Val Ser 
_ 370 375 

Thr Asn Lys Thr Tyr Ser Phe Leu He Tyr Thr Glu Val Asp He Gly 

390 395 
Glu Leu Leu Met Met Lys Leu Lys Trp Met Ser Asp Ser Tyr Phe Ser 

■^"^ 410 415 

Trp Pro Asp Trp Trp Ser Ser Pro Ser Phe Val He Glu Arg He Arg 

420 425 
Val Lys Ala Gly Glu Thr Gin Lys Lys Val He Phe Cys til Arg Glu 

Lys val Ser His Leu Gin Lys Gly Lys Asp Ser Ala ill Phe Val Lys 

- 7 460 

Cys His Asp Lys Ser Leu Lys Lys Ser Gly 

470 
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